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SUBJECT: Transmission Criteria 


In the past year there has been considerable discussion of the transmission 
considerations to be used in the design of REA-financed telephone systems. 
Since these systems must tie in with the telephone system of the United States, 
it is obvious that any basis for transmission must be closely related to those 
upon which the Bell system plant is based, since the backbone toll system 
owned by the Bell system is designed for use with their exchange standards. 
During this period the basis for transmission design has been in a state of 
flux. Meoy changes were being made and were contemplated. These changes were 
as a resit of the revised nationwide toll switching plan, improvements in 
carrier, particularly in the reduction of cost of carrier equipment, and other 
technolog cal improvements. The following information was prepared in con- 
junction with the Bell system and will apply to the design of REA-financed 
exchange plant. It supersedes the information previously promulgated on this 
subject in the REA Telephone Engineering Manual. All loop resistances referred 
to herein include only that of the external conductors and all battery supply 
is assumed to be 48 volt. 


The apparent simplicity of the foiliowing criteria should not be construed as 
giving the engineer a carte blanche to ignore transmission difficulties which 
might result from the application of these rules and which would be readily 
apparent to a transmission engineer. 


GENERAL 


Under the practices described herein, the design of tributary trunks, the 
design of intertoll trunks and the design of subscribers' loops will, generally, 
be made independent of each other. 


SUBSCRIBERS" LOOPS 
1. The general basis for design will be loop resistance. 


2. On loops up to 1000 ohms, transmission with the common battery sets of the 
Western Electric Company, type 302 or equivalent, shall be considered as 
adequate. 


3. Loading shall be applied under the following conditions: 


Cable Gauge On Loops Entirely of Cable in Excess of ¢ 
ek 16 Kilofeet (3.03 Mi.) 
22 20 Kilofeet (3.79 Mi.) 
19 26 Kilofeet (4.92 Mi.) 


Loading shall be applied on loops consisting of both cable and open wire 
when the combination of cable lengths and wire lengths exceed those given 
in the following table. The loop d.c. resistances are included for the > 
convenience of the engineer and do not include the resistance of sub- 
scriber's telephone. ; 
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4, It should be noted that generally loops in excess of 1000 ohms require 
special central office equipment for signalling purposes. This fact, 
coupled with transmission considerations, makes it imperative that the 
project engineer design a system with an absolute minimum of subscriber 
loops in excess of 1000 ohms. 


Although rules 1 and 2 state that transmission on a common battery basis 
(using W. E. Co. 302 set or equivalent) is to be considered satisfactory on 
loops of 1000 ohms and less, it should not be construed that transmission 
on loops in excess of this limit will necessarily be unsatisfactory. With 
certain types of outside plant facilities such as all open wires, the 1000 
ohm loop resistance may be materially exceeded with common battery sets of 
the W. E. Co. 302 type or equivalent and adequate transmission will still 
be provided. 


The Western Electric Company 500 series set is a common battery telephone 

set which will provide adequate transmission on loops well in excess of 1000 
ohms. Unfortunately, it is impossible to predict when a set with comparable 
transmission characteristics will be available for use by the independent 
industry. The alternative to the use of a 500 series type set on long loops 
is, of course, local battery equipment. Such equipment introduces additional 
maintenance cost which many of our borrowers can ill-afford. The excess 
maintenance charges in many cases will often exceed the annual charges on the 
investment required to improve outside plant to a degree which will eliminate 
the need for local battery equipment. 


Therefore on those loops in excess of 1000 ohms which include a significant 
amount of cable, consideration should be given to the following: 


(a) If the number of subscribers involved is relatively few and it is 
uneconomical to provide adequate transmission through outside plant 
improvements, a somewhat less desirable grade of transmission for 
these few subscribers will be acceptable until such time as improved 
common battery sets become available. This exception is based on 
the premise that only in very rare cases will a subscriber at the 
extremities of one exchange area call over the toll network a sub- 
scriber similarly located in another area. 


(b) That the seriousness of inadequate subscriber loop transmission on 
system performance may be minimized where trunk losses are less than the 
accepted average value. 


(c) In some cases it will be necessary as a last resort to use local 
battery anti-sidetone sets. This should be done only after thorough 
investigation of all alternatives. In the past, many area coverage 
designs have been received which included a large percentage of local 
battery sets. The design engineer in his explanation stated that 
local battery sets were to be installed initially with the assumption 
that they would later be retired in favor of sets similar to the W. E. 
Company 500 series when such instruments became available. While such 
an assumption may be sound where large independents or the Bell system 
is concerned, past experience in the independent industry indicates 
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that the borrower will not be in a position to effect such a retire- 
ment and that the material with its high maintenance costs will remain 
in the system indefinitely. 


TRIBUTARY TRUNKS 


All tributary trunk losses (including any tandem arrangement) should be as 
low as practicable, consistent with economical design. Insofar as possible, 
the loss in these trunks should not exceed 4 db including repeating coils 
and other equipment in the trunk circuit. Generally, when the exchange is 
connected directly to a toll center, the 4 ab trunk limit can be met without 


Po 
too much difficulty. In the case of a tandem operation, the 4 db loss to \ 
the toll center should be exceeded only after thorough investigation of all 
possibilities for improvement, including the use of repeater and carrier \ 


facilities. 
INTER-TOLL TRUNKS 


The design of inter-toll trunks is considered to be a special application of 
transmission work and is not covered by this memorandum. 


INTRA-SYSTEM CALLS 
The intra-system trunking scheme shall be designed so that on any possible 
connection between two subscribers, the sum of the over-all losses of trunk 


and switching facilities shall not exceed 12 db. 


Additional information on transmission, including data for making transmission 
calculations, will be published in the REA Telephone Engineering and Construc- 
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J. K. O'Shaughnessy 
Chief, Engineering Division 


